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ABSTRACT 

This research was established to evaluate the effect of mycorrhizal symbiosis on nutritional elements absorption, 

morphological and physiological traits of gloxinia. Plants substrate was containing of zero (control), 8 and 16 V/V of 

Glomus hoei and Glomus intraradices (GI16, GH16, GI8, GH8). At the end of the experiment, leaf area, number of 

leaves, flower diameter, number of flowers, fresh and dry weight, chlorophyll and carotenoid content and amounts of 

N, P, K, Mn, Fe and Mg were measured. No significantly differences were observed between treatments in flower 

number and diameter, fresh weight, chlorophyll b and carotenoid contents. GI16 treatment had the highest amounts of 

N and Mn and the lowest amounts of Mg, and GH16 exhibited the highest amounts of P and K content. The highest 

and lowest Fe was absorbed tin GH8 and GI8, respectively. The control treatment showed the lowest amounts of N, 

P, K and Mn, however it had the highest Mg, but mycorrhizal treatments had the lowest Mg and thereby the lowest 

contents of chlorophyll a and total chlorophyll. Control plants showed a better growth and significantly differences 

than mycorrhizal treatments in traits such as leaf area, number of leaves, root length, root volume and dry weight, 

therefore, it can be concluded that G. hoei and G. intraradices cannot form a successful symbiosis. 

 

Keywords: Greenhouse,  magnesium, phosphorus, symbiosis, synergism. 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



522  �����  :��� 	! �"��#$ �� %��& '��( ��)�� )�* $� +,- )��� � �)&.� /�! 0�0���#*)1�2�) � &#3� �4�5&#�6  ... 

 
 

��'4�  

 �#6#�4�5&)Sinningia speciosa (Lodd.) Hiern. (

8) 3�#&  ��6)9+�:;� 9� 3$#�Gesneriaceae  �� 

/�<5& +�,- =�� �� >5�?� /�!.@A�  @A� �!�#&

 �)�,B ���� � +C ��:	4 %� %4 �D)9$� ���� �E5F

) @A� G��HDole & Wilkins, 2007.(  ��IH90 

IK�� &#�!�  L� � �� ��I5&#D *	!)���  '��( ��

��)�� )�* I���� )Zhu et al., 2010; Liu et al., 

2014�(  �LH� M�(�� I
 N)*O)�- 39�$�� %4 I6P$!

 QA�R ��S)� /�$� �!�#& @#5��( 9� 3I
 TUK� M�(�� ��

) @A� %�A�4 �*)�� )�� %� @:�� @:V�Lehmann et 

al., 2012; Sawers et al., 2018/��.6<� � ( W#� /�!

3��<� 9� ��)9 �5#X 3��E�A� � IH 9� /9���L4 /�!

� ���#�A� /�$� ��4 DV� $V4�IH ��$ 5	F $V4�IH %

3$<� @#0$Y /9���L4 M�Z� � �*)�� )�� '��( 9� /��

) @A� 3��� W!�4 �� ��I)�RMartín-Robles et al., 

2018'��( .( � �*)��)�� �>#! 9� D L�� �*)�� )�� /�!

D[�4�� ��� �)�!��\A� � >#! *#� � %L)� ��� �)�!

% :
 D# L� �� %4 I6��! ]�X >#! 9� /� ��

 $�<� @#E#4 � �$ 	F �I
� %� �<6� %� 3�#& $EA�*)�

�� 8	4 �!�#&) I64Bowles et al., 2016; 

Rozpadek et al., 2016 � � )*#0 /�<#&.)� % 5� �(

�� ��:<� �� $K�6F +,- � ]�X �)�#	#
 I!�

)Chatzistathis et al., 2013; Baum et al., 2015 .(

�#& �� �*)�� )�� '��( ���)*	!�	� �I
� �!  �

 %5#A�� $K�6F +,- W)�*0� �� �� �!�#& ��$^�A�

 �$K�6F _��6� N�X�A ]$;�� �+,- `aA %� ��*0�

/��	#� D���F $��$� �� %L)� @Z0�;� �]�X /�9

W6� %� @:�� D	;� W)�*0� �a#;� /�! �  W!�4

��	#� 9�$�/ �� 8)$;�I64 )Guhr et al., 2015; 

Worrich et al., 2017 .( /�)�*� N)� 9� �$� 3$<�

 DK�H �*)�� )�� /�$� N�$4 N#��� �I� ���)*	!

�	�) ��
Sawers et al., 2017�� �!�#& .( @�)��

 � b��I#!��$4 �*)�� )�� I
� 9� @)�	H /�$�

C 9�#� ���� /�!I#\#2) I664 N#��� �� �!Rich et al., 

2017; Roth & Paszkowski, 2017; Keymer &. 

Gutjahr, 2018; Lanfranco et al., 2018/�!$��� .( 

@#R $� �6�:�%� G�� bc�d;� I#2�� /�$� e)�� ��f

%�0$& ��$( 3��E�A� ���� ���:B�� b�^#^;� g��a� � I��

@#R �5:(�� G�� �I
� %hA�� �D# L� /�$� I����

N#	! � �*)�� )�� '��( �L?�$"� 3�#& I
� ��f iA�6�

��) I
Wang et al., 1993; Ponton et al., 1990 .(

'��( 9� 3��E�A� �� �*)�� )�� /�!  W)�*0� jF�� I����

kX�
 @#E#4 � @#	4 kX�
  �L)�� � �L)�9 /�!

��
 )Shabani et al., 2018( 3I
 l��*& N#6m	! �

'��( �� @
�4 $��� `#^5� %4 @A�  �*)�� )�� /�!

�� %� I���� D��( ��f %),n� @#ho� �<-�� & /� 3�#

 jF�� N#6m	! � IL?� ��:<� �� G����)*#2 ���I5&

kX�
 ��:<� ��
 �L)�9 � �L)�� /�! 

)Farrokhvand et al., 2020 .(%� %4 �L)��9C �� ��Z6�

%��& 9� �:#4$� $"� �A�$� /�!Glomus  � I
� $�

 �L� e)��� �@0$& M�S�� �#6#�4�5& 3�#& p(� �� �!I5&

 '��( �� ���)*	! ��� ��Ih� W)�*0� i-�� �*)�� )��

 � 3�#& $a( �q$� ��Ih� ��� I
 I!�
 %� @:�� D& %���-

�6h� b��E� 3�#& r�E��� @
�I� I!�
 �� /���

)Janowska et al., 2016.(  

$K�6F +,- �A�$� %h2�a� N)� sI! �  b�$##n�

 � )1�2�0��� � � )1�2�)*#0 ���I5& 3�#&Sinningia 

speciosa � ���)*	! ��� /�*)�� )�� '��(Glomus 

hoei  � Glomus intraradices @A�  

  

5�� � �����#  

%��?5& �� W)��9C N)� �$4$<
 3�OL��� ���^#^;� /�!

 I6EA� �� ��)$<
 9�1397 ,� .@0$& M�S��/�!� F1 

) �#6#�4�5&Brocade blue� (�  p)IA @)$54�\#!5 %

%A bI� %� %^#(�  $a^� +C �� %:�$� e6R � D)$�A�

�6#A �� v\A � I�I
 %��
 /�!288 /��H �)��

@#R .I�I
 %�
�4 3I
 D)$�A� G�� W!�.R N)� ��

�0��d� U��4 T$f �� 5 ��$ �  '��( .@0$& M�S��

 �8#��&�� � 
*\!�#& 8#6#54 9� 3I
 %#<�) �*)�� )��

%� (���CIA��	SH b��K 8 K��) IGH8 (G. hoei �8 

) IK��GI8 (G. intraradices �16 IK�� )GH16(G. 

hoei   � 16 ) IK��GI16 (G. intraradices �% ��f

%m!�#& y�^��� 9� D:( @
�4 $��� �� @X��6 ) �!

I�I
 i#4$�  y�I-)2(. $��� 9� GI16  3I
 �U4���

 ��)120 ����A %-�� bI� %� ��$&20  /�$� (%^#(�



   M�5F���:B�� �$)���� �� 53��	
 �� 2 ������� 1401  523 

 

 %�) �)�*)�� )�� $#B ��	#�.I
 3��E�A� (I!�
 ��6F 

y�<����!�� /  %�0�) %hA�� q$� ��<P�� �I5& �� �)�!

 $a(12 ����A@#R /��H $�� zA��� @#2$R � G��

3I
 D)$�A�  ��5/5pH=  �mmhose 1 EC= )1:1( 

I�I
 @L4  �P��( `#^5� %)�� C %� %4 ���\A� /��H

%�)� � >#!) �)�*)�� )�� /�!120 $& �� ��\A� (M

Glomus hoei  �Glomus intraradices  $��� 9�

%A�� /�b�� $EA�*)� )Zea mays L.(  ��� 3I
 3��*0�

 y�I-)2 �!�#& .(%��?5& �� 9��/%��:
 /��� �� /�

18/23 -��G�#�5A %�:�� @��f� � 70  � IK��

�)$R��0 �12  /��#�C .I6�0$& ��$( %�F�A3  � ��: ) 9��

y�5;� ��4 �� %),n�  y�I-)3( 1500 �R�R M�

)17:5:17|+ N:P:K  $ #� $K�6F (�9�#� �*#� %�  $�)

 $! @L4 /�	6!�� G�A�12 (��: ) 9��  M�S��

�� @0$&.  

  

 y�I-1 .3��E�A� ���� @
�4 $��� $K�6F.  

Table 1. Elements of the applied substrate. 

N P K Mg Element  

140 160 180 100 Concentration (mg/l) 
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Table 2. Mycorrhizal treatments and their levels. 
Abbreviation Levels (V/V) Treatments 

GH8 8% 
Glomus hoei 

GH16 16% 
GI8 8% 

Glomus intraradices 
GI16 16% 

Control 0% Control 
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 +,- $K�6F �*#� $� �*)�� )�� %��& �� $"� N#O��#� %�)�^� . /�!Sinningia speciosa.  

Figure 1. Mean comparison effect of two mycorrhizal species on nutrient absorbed in leaves of Sinningia speciosa. 

GI8: Glomus intraradices 8%, GI16: Glomus intraradices 16%, GH8: Glomus hoei 8%, GH16: Glomus hoei 16%. 
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 y�I-4.  N#O��#� %�)�^�$"� %��& �� *)�� )�� '��() �Glomus hoei �Glomus intraradices ( �54 �*#� $�� �#A�*#� �&.)� -

 � )1�2�)*#0 � � )1�2�0��� /�!Sinningia speciosa.  

Table 4. Mean comparison effect of two species of mycorrhizal fungi (Glomus hoei and Glomus intraradices) on 

colonization rate and morphological and physiological traits of Sinningia speciosa. 

Parameters 
Treatments 

GI8 GI16 GH8 GH16 Control 

Colonization Rate (%) 50 ± 10 b* 75 ± 15 a 74 ± 15 a 81 ± 10 a 0 ± 0 c 
Chlorophyll a (mg.g-1 FW) 0.129 ± 0.028 ac 0.094 ± 0.006 c 0.145 ± 0.013 ab 0.104 ± 0.014 bc 0.171 ± 0.043 a 

Chlorophyll b (mg.g-1 FW) 0.072 ± 0.004 ns 0.060 ± 0.030 ns 0.056 ± 0.015 ns 0.059 ± 0.006 ns 0.083 ± 0.002 ns 

Chlorophyll a (mg.g-1 FW) 0.199 ± 0.037 ab 0.159 ± 0.040 b 0.192 ± 0.039 ab 0.159 ± 0.23 b 0.252 ± 0.034 a 

Carotenoid (mg.g-1 FW) 3.112 ± 0.384 ns 2.301 ± 0.826 ns 3.066 ± 0.127 ns 2.350 ± 0.171 ns 3.088 ± 0.519 ns 

Leaf area (cm2) 63.74 ± 0.22 ab 58.09 ± 11.39 b 56.79 ± 10.37 b 533.80 ± 6.10 b 71.90 ± 1.20 a 
Flower diameter (cm) 7.26 ± 0.128 ns 7.55 ± 0.600 ns 7.08 ± 0.466 ns 7.06 ± 0.535 ns 7.41 ± 0.158 ns 

Number of flowers 5 ± 1.0 ns 4.6 ± 2.8 ns 6.6 ± 1.1 ns 6.6 ± 1.6 ns 6.6 ± 1.6 ns 

Number of leaves 14.6 ± 2.3 a 12.2 ± 2.3 ab 9.8 ± 2.7 ab 6.6 ± 0.5 b 14.6 ± 6.1 a 

Shoot fresh weight (g) 55.50 ± 6.96 ns 51.93 ± 13.38 ns 44.40 ± 8.31 ns 49.37 ± 12.30 ns 59.02 ± 3.36 ns 

Shoot dry weight (g) 7.032 ± 1.72 ab 5.946 ± 1.02 ab 4.450 ± 1.99 b 4.610 ± 1.47 b 9.716 ± 4.92 a 
Root fresh weight (g) 1.64 ± 0.70 ab 1.48 ± 0.66 ab 1.29 ± 0.38 b 1.36 ± 0.53 ab 3.17 ± 1.88 a 

Root dry weight (g) 0.630 ± 0.190 ns 0.526 ± 0.126 ns 0.432 ± 0.017 ns 0.652 ± 0.196 ns 0.728 ± 0.314 ns 
Tuber fresh weight (g) 7.076 ± 4.08 ns 6.392 ± 4.07 ns 5.596 ± 2.37 ns 6.368 ± 3.16 ns 12.65 ± 6.83 ns 
Tuber dry weight (g) 1.010 ± 0.62 b 0.874 ± 0.53 b 0.837 ± 0.44 b 0.710 ± 0.37 b 2.447 ± 1.64 a 
Root length (cm) 16.28 ± 2.54 ab 17.24 ± 1.65 ab 16.62 ± 2.52 ab 14.10 ± 1.16 b 18.90 ± 0.68 a 
Root volume (ml) 13.00 ± 0.70 b 11.60 ± 4.82 b 9.40 ± 0.89 b 10.20 ± 2.77 b 23.80 ± 8.01 a 

* � ��A $! ��#O��#N/�!  �]$�L� s$H 8) D(�IH �� 6h� b��E��/���  y�	�H� `aA ��5  IK��I���I�. 

 In each column, means with similar letters are not significantly difference at 5% probability level.  

GI8: Glomus intraradices 8%, GI16: Glomus intraradices 16%, GH8: Glomus hoei 8%, GH16: Glomus hoei 16%. 
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